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(54) TRAY BUILT-IN TYPE DISK DRIVER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make the contact of a set disk with the inside surface 
of a disk driver by inclining of a tray with respect the device body avertable even when 
the tray of the disk driver is housed and fixed into the device body. 
SOLUTION: A U-shaped FPC 10 having a flat shape has a narrow-width portion 16 
which is a curving segment near an end side 13 connected to the tray formed when 
the tray is housed and fixed to the device body and is formed narrow in the width of 
the FPC 10 so as to weaken the stress generated in this curving segment. Since the 
curving segment near the end side 13 of the FPC 10 narrows the width of the FPC 10 
as the narrow-width portion 16, the repulsion by curving of the FPC 10 can be made 
less than that in the case the FPC is used in a wide state in the curving portion 
without narrowing its width. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The circuit section of a body fixed to the exterior chassis object and the 
disk drive circuit section prepared in the tray which sets a disk and is contained by 
the body of equipment, In the tray embedded-type disk driving gear which has a flat 
configuration and possesses the flexible printed cable of U typeface while connecting 
electrically said circuit section of a body, and said disk drive circuit section The tray 
embedded-type disk driving gear characterized by having the narrow section which 
formed cable width of face narrowly by part for the bend formed when [ of / near / 
which said flexible printed cable connects to said tray / the edge side ] this tray is 
contained on said body of equipment at least and it fixes. 



[Claim 2] It is the tray embedded-type disk driving gear characterized by having 
notching which spacing of the printed lead wire to which said narrow section is parallel 
in claim 1 was narrow to tolerance, and left the part of said lead wire at least in one 
side among those for the long side of both sides. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has a flat configuration while connecting 
electrically the circuit section of a body fixed to the exterior chassis object and the 
disk drive circuit section of the tray which sets a disk and is contained by the body of 
equipment, and it is the flexible printed cable (henceforth) of U typeface. It is related 
for calling it FPC for short, and a tray inclines with the stress generated in a part for 
the bend formed when a tray is contained on the body of equipment and it fixes 
especially. It is related with the tray embedded-type disk driving gear which can avoid 
friction which the set disk contacts inside the body of equipment, and produces by 
rotation of a disk. 
[0002] 

[Description of the Prior Art] On structure, this kind of disk driving gear can be 
divided roughly, and can be divided into the following two types. The disk driving gear 
of the 1st type is the type which included disk drive / playback devices, such as an 
optical pickup, a disk motor, and a turntable, in the tray, and the disk driving gear of 
the 2nd type is the type which carried only the optical disk in the tray and contained 
the above-mentioned disk drive / playback device in the case side which is a body of 
equipment. Henceforth, the disk driving gear of the 2nd type which is a tray 
embedded-type disk driving gear, a call, and the latter about the disk driving gear of 
the 1st type which is the former will be called a unit built-in disk driving gear. This 
invention relates to a tray embedded-type disk driving gear. There are some which 
were indicated by JP,9-44955,A in such a tray embedded-type disk driving gear. 
[0003] The tray embedded-type disk driving gear indicated by the above-mentioned 
open official report is equipped with the Maine chassis which can contain a tray, the 



subchassis which supports a tray, the base attached in the upper part of this 
subchassis, the pickup section attached in this base movable, and the turntable 
attached in the base. Thus, although the pickup section and a turntable are attached 
in the base of the tray which a thin disk like a disk rotates, the configuration of the 
whole equipment containing a tray is a thin core box. 

[0004] This conventional kind of disk driving gear is explained with reference to 
drawing 5 . Drawing 5 is the plot plan in which having penetrated covering and having 
shown each physical relationship at the time of pulling out a tray 30 from the body 20 
of equipment which is the above-mentioned Maine chassis. The body 20 of equipment 
has the circuit section 21 of a body in the back side which contains a tray 30. As 
mentioned above, the pickup section and a turntable are attached, and a tray 30 
equips with a disk on the surface of a turntable, and has the disk drive circuit section 
31 equipped with the step motor which carries out the rotation drive of this disk. 
[0005] a cable 110 — the circuit section 21 of a body, and the disk drive circuit 
section 31 — in order to connect each electrically — one edge side 112 — the 
connector 22 of the circuit section 21 of a body, and the other-end side 113 — the 
connector 32 of the disk drive circuit section 31 — it is alike, respectively and 
connects. Moreover, a cable 110 passes the inside of the body 20 of equipment with 
the rear face of a tray 30. Furthermore, in order to contain or take out a tray 30 inside 
the body 20 of equipment, a cable 110 needs to keep away or bring the location of 
both ends close in a plane narrow gap. 

[0006] For this reason, a cable 1 10 is formed in the structure which can curve the die 
length of the migration length of a tray 30 at least with flat configuration **** which 
has a thin even field for receipts and payments of a tray 30. Therefore, a cable 110 
forms U typeface for the reciprocating motion of a tray 30, fixes a pars basilaris ossis 
occipitalis 1 1 1 to the body 20 of equipment, and is enabling the curve of the near arm 
linked to the side 32 which has an edge side 113, i.e., the connector of the disk drive 
circuit section 31. Consequently, FPC of U typeface to which a cable 110 usually has 
a flat configuration in the whole is used. 

[0007] With such a configuration, since a cable 110 curves in a short distance from 
the edge side 113 fixed to a connector 32 as shown in drawing 6 when a tray 30 is set 
to the location of the predetermined maximum back in the interior of the body 20 of 
equipment, in an edge side 113, repulsive force arises perpendicularly in the field of a 
cable 110. 
[0008] 

[Problem(s) to be Solved by the Invention] In FPC (flexible printed cable) of the 
conventional flat configuration mentioned above, since the edge side by the side of 
the tray which the amount of [ of a cable ] bend moves is approached and distance 
becomes short gradually in case a tray is inserted in the body of equipment, repulsive 
force increases gradually in a direction perpendicular to the field of FPC. Since FPC 



curves by the minimum distance from the edge side of FPC fixed to the connector of 
a tray when a tray is fixed to the location of the maximum back predetermined in the 
interior of the body of equipment, in an edge side, the maximum repulsive force arises 
perpendicularly in the field of FPC. Consequently, since a tray inclines to the body of 
equipment, there is a trouble that there is a possibility of the set disk contacting the 
inside of the body of equipment, and causing friction by rotation of a disk. 
[0009] The technical problem of this invention is offering FPC (flexible printed cable) 
which can avoid the disk which a tray's did not incline to the body of equipment, 
therefore was set contacting the inside of the body of equipment, even when such a 
trouble is solved and a tray is fixed to the location of the predetermined maximum 
back 
[0010] 

[Means for Solving the Problem] The approach of making thickness of FPC thin is in a 
means to solve the trouble mentioned above, as an approach of mitigating the 
repulsive force in the bend of FPC. However, the manufacturing cost for it becomes 
high. 

[001 1] Moreover, thickness is left as it is and there is the approach of narrowing the 
width of face of FPC. One of the approach of the is narrowing each printed parallel 
conductor. However, with this configuration, the current inside lead wire is restricted 
and it cannot adopt by **. In this invention, other means which narrow the width of 
face of FPC are proposed. 

[0012] The tray embedded-type disk driving gear by this invention The circuit section 
of a body fixed to the exterior chassis object, and the disk drive circuit section 
prepared in the tray which sets a disk and is contained by the body of equipment, It is 
what has a flat configuration and possesses the flexible printed cable of U typeface 
while connecting electrically said circuit section of a body, and said disk drive circuit 
section. Said flexible printed cable is equipped with the narrow section which formed 
cable width of face narrowly by part for the bend formed when [ of / near / linked to 
said tray / the edge side ] this tray is contained on said body of equipment at least 
and it fixes. Moreover, this narrow section has narrow spacing of a printed parallel lead 
wire to tolerance, and the excessive width-of-face part which the part of the 
narrowed lead wire was brought near by the center section or one side, was formed, 
and was left behind is formed in the condition of having cut and lacked one long side 
[ both ] or long side side. 

[0013] With this configuration, since the amount of [ which is formed when a tray is 
contained on the above-mentioned body of equipment and it fixes ] bend has narrow 
width of face as compared with width of face required for the edge side linked to a 
connector, the repulsive force of the edge side produced by the curve of FPC in a part 
with this narrow width of face is mitigated as compared with a part with other wide 
width of face. By supposing that it is only a part for the bend formed when the narrow 



section which has the narrow width of face which cuts the long side side which is 
parallel to lead wire, and is formed by lacking contains this tray on the 
above-mentioned body of equipment and is fixed, the evil produced for narrow 
lead-wire spacing can be suppressed to min. Moreover, since notching which the 
lead-wire configuration to change was formed with a print, and was mentioned above 
can be formed in coincidence in case FPC is created by cutoff, there is no problem on 
manufacture. 
[0014] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is 
explained with reference to a drawing. In the drawing, although the part about this 
invention is specified typically, the part about the pickup for playback is omitted, for 
example. Therefore, the information about the configuration and dimension which are 
illustrated shows an outline. 

[0015] Drawing 1 is the top view showing one gestalt of operation of this invention 
with the simple substance of FPC (flexible printed cable)10. With having mentioned 
above, similarly, FPC10 has a flat configuration and is making U typeface. That is, the 
both-arms sections 14 and 15 to which illustrated FPC10 is parallel from a pars 
basilaris ossis occipitalis 1 1 and a pars basilaris ossis occipitalis 1 1 are extended 
toward the both-ends sides 1 2 and 1 3. 

[0016] The pars basilaris ossis occipitalis 11 has the locating hole 18 which positions 
FPC 10. The arm 15 has the narrow section 16 near the edge side 113. the both-ends 
sides 12 and 13 — each is a many-items child plug which takes electric association of 
these connectors by inserting in each of two connectors. This many-items child plug 
needs predetermined magnitude and width of face on the structure of a connector. 
[0017] FPC10 of U typeface has the width of face corresponding to a many-items 
child plug from the advantage on manufacture and a property except for the narrow 
section 13 so that it may be illustrated. 

[001 8] The thing of the former mentioned above which forms the narrow section 1 6 by 
this invention is a different part. The repulsive force generated in a part for the bend 
of FPC10 near the edge side 13 which has notching 17 and connects with the 
connector of the side which moves is mitigated by not changing the size of the lead 
wire with which the plurality which is parallel and runs in the narrow section 16 was 
printed, but narrowing spacing between this lead wire. 

[0019] Next, from drawing 1 to drawing 4 is combined and referred to, and the function 
of FPC10 is explained with an operating condition. 

[0020] Drawing 2 is the plot plan in which having seen through surface covering and 
having shown each physical relationship at the time of pulling out a tray 30 from the 
body 20 of equipment which is the above-mentioned Maine chassis in a disk unit. 
[0021] The body 20 of equipment has the circuit section 21 of a body in the back side 
which contains a tray 30. A tray 30 equips with a disk that front face in which the 



pickup section and a turntable were attached, as mentioned above, and it has the disk 
drive circuit section 31 equipped with the step motor which carries out the rotation 
drive of this disk. 

[0022] The circuit section 21 of a body is equipped with the connector 22 which 
inserts the many-items child plug of the edge side 12 of FPC10, and is fixed in order 
to connect as electrically as the disk drive circuit section 31. Moreover, the disk drive 
circuit section 31 is equipped with the connector 32 which inserts the many-items 
child plug of the edge side 13 which has the narrow section 16 of FPC10, and is fixed 
in order to connect as electrically as the circuit section 21 of a body. 
[0023] FPC10 passes the inside of the body 20 of equipment with the rear face of a 
tray 30, when the tray 30 is contained inside the body 20 of equipment. Furthermore, 
in order to contain or take out a tray 30 inside the body 20 of equipment, FPC10 
needs to keep away or bring the location of the both-ends sides 12 and 13 close in the 
narrow gap of the plane of a tray 30 and the body 20 of equipment. For this reason, 
FPC10 is carrying out the flat configuration. 

[0024] Moreover, FPC10 forms U typeface for receipts and payments of a tray 30, and 
is fixing the pars basilaris ossis occipitalis 1 1 to the body 20 of equipment. That is, 
FPC10 has the structure where it can respond to migration of a tray 30, by curving by 
the side which has an edge side 13 at least in a flat configuration. Moreover, FPC10 
has a required size in the lead wire which is on the engine performance of a flexible 
printed cable, and manufacture, and was printed on required thickness and a list, and 
lead-wire spacing of magnitude except for the part of the narrow section 16. 
[0025] The condition of being pulled out until a tray 30 stops with a stopper from the 
body 20 of equipment is shown by drawing 2 . Therefore, the arm 15 which has the 
narrow section 16 is curving in the boundary part with a pars basilaris ossis occipitalis 
11. 

[0026] The configuration of FPC10 in the condition that the tray 30 was contained to 
the middle by the body 20 of equipment is shown by drawing 3 . FPC10 is curving in 
the part with wide width of face before reaching the narrow section 16 in an arm 15 so 
that it may be illustrated. In this condition, since the distance from the edge side 13 by 
which insertion immobilization is carried out to a bend is large to a connector 32, the 
repulsive force in an edge side 13 does not become large. Having the narrow section 
16 with narrow width of face by this invention before a pars basilaris ossis occipitalis 
1 1 is weakening repulsive force further. 

[0027] The configuration of FPC10 in the condition that the tray 30 was contained and 
fixed to the body 20 of equipment to the last is shown by drawing 4 . FPC10 is near 
the edge side 13 by which insertion immobilization is carried out at the connector 32, 
and narrow section 16 itself is curving so that it may be illustrated. Since the width of 
face of a straight part is narrow, the repulsive force by the twist curve which is still 
large width of face is mitigated. 



[0028] It is the configuration which separated the outcrop of the flexible substrate of 
the flat configuration produced by supposing that the size of an parallel lead wire with 
which a part for the bend by the narrow section 16 is printed to the remaining part of 
FPC10 remains as it is as for FPC10 which is mentioned above, and narrowing spacing 
between lead wire. Therefore, since FPC10 can be created by cutting off at a stretch 
in the configuration with which are the manufacture process and drawing 1 is indicated 
to be to the flexible substrate of a flat configuration after printing lead wire, the 
production process for shaping does not increase it. 
[0029] 

[Effect of the Invention] Since the amount of [ near the edge side of FPC ] bend is 
narrowing the width of face of FPC as the narrow section according to this invention 
where receipt immobilization of the tray of a disk driving gear is carried out at the 
body of equipment as explained above, as compared with the case where it uses for a 
still large bend, without narrowing width of face, the effectiveness that the repulsive 
force in the contiguity edge side by curve is mitigable can be acquired. 
[0030] Consequently, even when the tray of a disk driving gear is contained by the 
body of equipment and fixed to the location of the maximum back, it can avoid that the 
disk which a tray did not incline to the body of equipment, therefore was set contacts 
the inside of the body of equipment. 

[0031] In addition, the amount of [ used as the narrow section ] bend makes the size 
of an parallel lead wire printed the same as that of the size of the lead wire in the 
remaining part of FPC, and it is narrowing only spacing between lead wire. 
Consequently, in the part used as the narrow section of FPC, although there is no limit 
of a current with lead wire, since lead-wire spacing is narrow, there is a possibility that 
generation of heat by the leakage of the signal from contiguity lead wire and 
high-density-izing of a current path etc. may arise. However, where receipt 
immobilization of the tray is carried out at the body of equipment, since it is the 
section of a short distance only of a part for the bend of FPC, these points do not 
become a problem, either. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing one gestalt of operation of this invention. 
[Drawing 2] It is the top view showing one gestalt of arrangement of the related 
element in the busy condition of drawing 1 . 

[Drawing 3] It is drawing showing the flat surface and side face by one gestalt of 
operation of drawing 1 in a different busy condition from drawing 2 . 
[Drawing 4] It is drawing showing the flat surface and side face of one effective gestalt 
in the busy condition of this invention. 

[Drawing 5] It is the top view showing a conventional example. 

[Drawing 6] It is drawing showing the flat surface and side face of one gestalt in the 
busy condition which changes from the condition of drawing 5 and poses a problem. 
[Description of Notations] 

10 FPC (Flexible Printed Cable) 

1 1 Pars Basilaris Ossis Occipitalis 

12 13 Edge side (many-items child plug) 
14 15 Arm 

1 6 Narrow Section (Bend) 

17 Notching 

18 Locating Hole 

20 Body of Equipment 

21 Circuit Section of Body 

22 32 Connector 

30 Tray 

31 Disk Drive Circuit Section 
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